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CAP DRAINAGE LAYER HYDRAULICS 
 

1. GEOCOMPOSITE DRAINAGE NET HYDRAULICS 
 
1.1 Data input  

                                -cap design: 
 
 
                                                                                     6-in topsoil 
                                                                                     24-in common fill 
                                                                                     geocomposite drainage net 
                                                                                        60 mil HDPE Liner 
                                                                                           GCL 
                                                                                       12-in Clay Layer 
                                                                                        waste\grading 
 
                     -    soil  layer common fill  permeability:   k = 0.00001 cm/s   ( 1 x 10-7 m/s)  
 

- Slope gradient and length for selected critical paths: 
 

a) 5 % approx. 100 ft = 30 m 
 

                     -    optional 0.30 m thick sand drainage layer, typical permeability  
                          Ks = 0.03 cm/s =  0.0003 m/s 
 

- reduction factors for drainage composite 
            for intrusion RFin = 1.5 
            for  creep RFcr = 1.4 
            for  chemical clogging RFcc = 1.2 
            for   biological clogging RFbc = 1.6 
            overall FS = 2     

                                  Total Fs = 8 
 
                      -      criteria for Lateral Drainage for Final Cover Side Slope,  Landfill            

         Drainage System www.landfilldesign.com Unit Gradient Method 
(see attached). 
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1.2 Required transmissivity of the geocomposite  Yult  
 

Required (ultimate) geocomposite transmissivities for selected paths, 
(length, permeability and slope)  have been  calculated utilizing software 
program , Unit Gradient Method,  
(see attached).  
 
 

 
      a)  Y ult =  0.00048 m2/s for 5% slope 
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 1.3 Available transmissivity of the geocomposite  Yavail  
 
Available  transmissivities for GSE Fabrinet 250 mil geocomposite 
product,  according to attached manufacturer chart,  Fig.A-6  for given 
(design) gradients and normal pressure of approximately 1000 psf at 
given  cap design configuration.  
 

                                   a)  Yavail = 0.001 m2/s for 5% slope 
 

  
1.4 Infiltration into sand drainage layer 
 

Calculated infiltration flow, based on unit length along the slope Ls, 
given soil cover permeability Kcover and vertical seepage gradient  = 
1. 
 
       Qinfil = Ls x Kcover x 1 (m3/s per  m width, per linear m) 
 
       Qinfil = 30m x 0.0000001 m/s x 1 = 0.000003 m3/s 
 

1.5. Available sand drainage layer hydraulic capacity Qavail 
 
 

         Calculated available sand drainage layer hydraulic capacity, 
based on sand drainage layer permeability Ksand,  vertical gradient 
slope i, and drainage layer cross-sectional area A. 

 
 

     Qsand = Ksand x i  x A  (m3/s per m width)                    
                             
                                  Qsand =  0.0003m/s x 0.05 x (0.3 m x 1 m ) = 0.0000045 m3/s 
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1.6 Conclusion  
 

a) Geocomposite drainage layer : 
 

According to the results as shown in 1.2 and in 1.3,  available  
transmissivities  of GSE product are fully satisfactory, and no lateral 
drains  are required. Flow generated from the cap infiltration will be 
fully contained within the drainage layer, providing that the cover 
soil has a permeability of 1 x 10-5 cm sec or less. 
 
 
  Y avail =  0.001 m2/s  >  Y ult = 0.00048 m2/s for 5% slope 
    
   Factor of safety,  Fs = Yavail/Yult =  0.001/0.00048 = 2.08 
 
   ( including previously applied factors for clogging as in part 1.1 on     
     page 2) 
 
 

b) Optional sand drainage layer: 
 

 According to the results as shown in part 1.4 and  in 1.5, no    
  lateral/relief drain will be required. 
Flow generated from the cap infiltration will be fully contained 
within 0.3 m of the sand drainage layer, providing that the cover  
soil material and sand material will have permeability as assumed. 
 
However factor of safety is only : 
 
    Fs =  Qsand/ Qinfilt = 0.0000045 /0.0000030 = 1.5 
          ( not inculing consideration for clogging) 

 
 
 

 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                         
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 




